Formulation and evaluation of verapamil hydrochloride loaded solid lipid microparticles.
The present study aimed to produce verapamil hydrochloride-loaded solid lipid microparticles (SLM) by the w/o/w emulsion solvent evaporation technique, using diethyl ether as solvent phase, glyceryl monostearate as biodegradable polymer and Span 60 as surfactant. SLM of spherical shape were prepared by simple dilution of the emulsion with water. To increase the lipid load the process was conducted at 50 degrees C, and in order to reach sub-micron size, a high-shear homogenizer was used. The encapsulation efficiency of prepared SLM reached 74.29 +/- 0.76%. Particle size (98.55 +/- 1.42 microm), surface morphology (spherical) and drug loading efficiency (18.57 +/- 1.25% w/w) were investigated. And optimization of drug polymer ratio (3:1), nature and concentration of emulsion stabilizer in the external aqueous (0.1%), phase viscosity of external aqueous phase (0.5%), volume of external aqueous phase and stirring rate (1000 rpm) were detected. Analysis of microsphere content after processing showed that verapamil did not undergo any chemical modification within the micro-particles. The in-vitro release of verapamil from the microparticles was very low and an initial burst effect of 17% of the dose was observed. The slow release may help to avoid a high frequency of administration. The prepared solid lipid microparticles appear to have interesting perspectives as delivery systems for the oral administration of verapamil hydrochloride with improved half-life, improved bioavailability, and minimized local and systemic gastrointestinal disturbances of the drug.